The Hox gene complement of a pelagic chaetognath, Flaccisagitta enflata.
Chaetognaths are transparent marine animals that are ubiquitous and abundant members of oceanic zooplanktonic communities. Their phylogenetic position within the Metazoa, however, has remained obscure since their discovery. Morphology and embryology have traditionally allied chaetognaths with deuterostomes, but molecular evidence suggests otherwise. Two recent multigene expressed sequence tag (EST) molecular phylogenomic studies suggest that chaetognaths are either sister to the Lophotrochozoa (Matus et al. 2006) or to all protostomes (Marlétaz et al. 2006). We have isolated eight Hox genes, one Parahox gene, and Mox, a related homeodomain gene, from the pelagic chaetognath, Flaccisagitta enflata. Although chaetognath central class Hox genes lack the Lox5 or "spiralian" parapeptide, a diagnostic amino-acid motif that has been utilized previously to assign lophotrochozoan affinity, they do possess a central class Hox gene that has a partial "Ubd-A peptide" found in both ecdysozoan and lophotrochozoan Ubx/Abd-A/Lox2/Lox4 genes. Additionally, we report the presence of two distinct chaetognath posterior Hox genes that possess both ecdysozoan and lophotrochozoan signature amino-acid motifs. The phylogenetic position of chaetognaths, as well as the evolution of the Hox cluster, is discussed in light of these data.